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HEALTH SUPPtEMENtS CONr/VINlND PHYTXVDESTROGENS, Alf AIjOCUES OR ME- 
TABOLITES THEREOF. 

TECHNICAL FIELO 

lliis invoition relates to natund products eontauiiiiig phyto-oeistrogeo^, or phyto-oestix}|^ 
metabolites, wdueh have variousf beneficial pl^siotogical efCi^ ih ma%! and .vvliicfa have a 
variety of uses, such as to pioffibte good healdi and as a dietary additive, for eSKampie. 

BACKGROUND ART, 

The particular product in accordance with the invention is an extract of certain planes ^yith the 
particular purpose of enrichment for phyto-oestrogens, bodi in their natural state and their 
closely rdated derivatives and metabolites. 

* ' ' . * ' 

Plants vMch are uised as foodstuffs or medicinal herbs contain a ivide variety of chemicals 
^ch are assimilated into the body following ingestion. Some of these chemicals are 
important nutrirats for man and animals (e.g. fats, carbohydrates^ proteins, vitamins, minerals) 
vMe others have none, or little or no known nutritional value. The phyto-oestrogens hitherto 
have fallen into this latter categoiy of no known nutritional value. 

There are 3 principal classes of phyto-oestrogens, viz. isoflavones, lignans, and eoumestans. 
The isofiavones are thought to have 4 broad range of biological functions in plants, altfiough 
these are poorly understood. However, two particular functions are recognised (a) as phyto- 
ale?dn or stressor chemicals whidi are secreted by die plant in response to atUtck by parasites 
such as insects, fimgi, viruses, etc and which display activity against ttese para^tes, and (b) 
chemicals whidi encourage colonisation of nitrogen-fixing bactma on the roote of legumes. 
The biological functions in plants of the lignans and coumesfans is not generally understood. 

The different types of phyto-oestrogens are as follows. 
Type 1 phyto-oestrogens - (isofiavones) 

Isofiavones appear to be widely distributed in the plant kingdom and over 700 different 
isofiavones are described However, the isofiavones ^ch displ^ oestrogenic activity belong 
to a small sub-groiip and are restricted almost exclusively to Htc Leguminosae family. The 
known oestrogenic isofiavones are daidzein, formononetin, genistein and bio<^anin A. In 
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common himian foodstuffs .such as sdya^ cMckpeas, lentils and bestns^ die total levels of t&e 
oestrogoiic isoflavohes range between alTout 40 and 300 mg per .100 g dty wei^t 

In the FEW plant mateiid, isoflavones occur principally as gl^ycosides: . Following ingestion by 
man and animab, the glycoside moie^ is bydrolysed fire6 by a combinatioii of gastric acid 
hydrolysis and femientation by intestinal bacteria. Some of the isoflavones in fte aglucone 
form are absorbed directly and circulate in the blood, while the remainder are metabolised 
intestinal fermentation to a variety of compounds which are also absorbed. The . absorbed 
isoflavones and their metabolites appear to undergo little orno further nietabblism in the body, 
being readily transported in the bloodstream, and ultimately being excreted in the urine. 

Type 2 phyto-oestrogens (lignaqs). 

Lignans are widely distributed in the plant kingdom. Over one hundred Ugnans are described 
and they are reported in common human foodstu£& such as cereals, fruits^ and vegetables. 
Oils^ds sudi as Sdx (linseed) have the highest known levels at 20^60 mjg/lOO g diy wei^t, 
white cereals and legumes have much lower levels at 0.3-0.6 mg/lOO & and vegetables even 
lower levels at 0:1-0.2 mg^lOO g. Hie most common lignan desc^bed is metairesinoL Dietary 
lignans also appear to be metabolised fairly efficiently within the guf by bacterial f etmentatLon, 
jaelding me^bolites such as enterodiol and enterolactone which are absorbed into the 
bloodstream and excreted in the urine. 

Type 3 phyfo-oestrogens (coumestaQs)v 

Compared to isoflavones and lignans, oe$trogenic coumestans appear to have a relatively 
restricted distribution in plants and generally occur at much lower levels. AlfalfiE^ iadino 
clover and some other fodder crops such as barrel medic may have significant levels and have 
bem reported to cause r^roduptive (dysfunction in gracing animals. . in the human diet, the 
important sources of coumestans are sprouts of soya and alfalfa i^ere levels up to 7 mg/l OOg 
diy weij^t are reported. Whole soyabeans and otfaier common foodstufFlegumes contain leyels 
of approx. 0,12 mg/lOO g diy wd^t and most of that is concentrated in tiie seed hull which 
commonly is removed in the preparation of human foodstu:ffis. 

Type 4 phyto-oestrogens (oestrogens). 

These are compounds closely related to animal oestrogens such as oestrone, oestradiQl and 
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oestriol. These have been described in plants such as liquorice, apple, French bean^: 
pomegranate and date palm. Little is known of ffie metaboKsm and biological, si^uficance 
of diese chemicals in humans and animalls. 

The Ml range of biological effects: ia animals of these dietafy phyto-oestrogens. has received 
only recent study. A primaiy effect appears to be associated with their close structural 
relationship to naturally-cccyrring oestrogens which allows the phyto-oestrogens to mimic the 
effects of the endogenous oestrogens. tte Imown biological effects of phyto-oestrogens can 
be summarised thus: 

bind to boA cytoplasmic and nuclear membrane (Type XL) oestrogen 
receptors on human tissues; 

strongly compete with oestrogens for oestrogen rec^torsi but only 
weakly stimulate those receptors; 

strongly stimulate tiie production of sex hormone-binding globulin 
(SHBG) from human cells; 

weakly oestrogenic in animals; 

competitively-inhibit tile response of tissue to oestrogens. 

The three major types of phyto-oestrogens appear to act at die cellular level in a similar 
manner, Aat is through interaction with cell surface oestrogra receptors. In the body, 
naturally-occurring oestrogens circulating in theblood largely exerttheir activity by interaction 
wth oestrogen rec^tors on cell sur&ces; such interactions ften triggering a particular 
biological function of that particular cell. Phyto-oestrogens are able td bind to tfiose oestrogen 
receptors because Ae structure of fliese compounds so closely resembles the endogenous 
oestrogens, but imlike the animal oestrogens, phyto-oestrogens only weakly activate the 
oestrogen receptor 

As a result of phyto-oestrogens and endogenous oestrogens competing , for the oestrogen- 
binding sites on cells, tiie more weakly oestrogenic phyto-oestrogens can be considered to 
have tm anti-oestrogenic effect Ibis i^ienom^dn is known as competitive-inhibition, by 
which is meant that the biological effect of an active substance is in^aired by the competitive 



In vitro (a) 
(b) 
(c) 



In vivo (d) 
(e) 
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bmding to a tar^t r^p^tor of s ^iinilar but less actiye compound 

Thus a pfimaty biological effect of phyto-oestiogens is held to be coiapetitive inhibition of 
endogenous oeslrpgens. However, anofter more direct effect is the sdinulatioa of syttfliesis 
of SHBG in the fiver, as occurs witS orally adniinistettd synthetic stew>idal oestrog^s. High 
levels of di^iy phyto-destiogens are bought to be responsible for fte higher SHBG levels 
seen in vegetarians and in cultures maintaining traditional (hi^ legume-containing) diets. 

At high levels, dietaiy phyto-oesfrogens can have profound physiologigal effects. An example 
of this is sheep and cattle grazing pastures containing a high prpportioii of subterranean clover 
or red clover widch can contain levels bf phyto-oesfrogens as high as 5% of tfie diy weight 
of theplant As a result of the campetitively-inhibitoiy effect of the dieftiy phyto-oestrogens 
on endogenous oestrogen function in t^ie hypothalamus, male and female sheep and cows can 
develop androgeoic symptoms. 

Such high dietary levels of phylo-oestiogens, however, ate rare. It is far more common ftat 
most animal and human diets contam low to moderate levels of phyto-oestrogens, and there 
is growing epidemiologieal evidence diat such levels have a beneficial effect on human healdi. 

In most traditional human diets in developing countries, the principal plqrfo-oestrogais 
consumed are isoflavones because of die gmerally high rettanee on legumes (also l^own as 
prises) as a source of protein. Ihe general cousumption rates (g/day/i)erson> for legumes for 
different regions eurrenfly are approximattly: Japan (50-90). India (40-80), South America (SO- 
TO), Norfli Aftica (40-50), Central/Soudiem Aftica (20-50) and Souflierii Meditetranean (30- 
60). Legumes also are a source of Cgnqns and, to a mudi iess^ ^teit coumestans, and the 
additional cereal and vegetables in die diet would also boost die lignan intake. However, die 
isoSavone intake in these traditional cultures wife high legume consumption would typicaHy 
be much in excess of either lignan. or coumestan intake. 

Hie major types of legumes used in traditional diets include soya^ diic^eas, iMitils, ground 
nuts, beans (e.g. broads haricot, kidnqr, lima, navy), and gtams (bengal, Iiorse aiid green). 

In Western, developed countries, die daUy intake of dietary pl^lo-oesttogens generally is 
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negligible to low. In Western Europe, North America and Australasia, legumes were a major 
source of protein for flie m^brify of tiie populations up to fte end of Ae I9tb centuiy. From 
that time, legiuhe consumption has declined sigpificantly, heirig replaced in the diet vwfli 
protein of animal origia Average legume oonsiidfption in tfiese re^ons current^ is betwp^ 
5-15 g/day/i>erson withasignificantpnJportionof ihepopdationihgestingfi^ 
or other phyto-oestiogen cont«niog foods on a regiilar basis. Moreover, the types of legumes 
consumed in these regions (e.g. garden peas, French beans) have a typically lower isoflavone^ 
contait than legumes such as soya and du(£ peas. 

Based on typical consumption rates and types of foodstuffs consumed, the typical phyto- 
oestrogen intake (mg/day) for different regions can be calculated approximately, as 

Wi^vQBCg USBm Cbumestans 
Ji^ 50.300 2-5 0.5 

Australia 2-25 1-5 0.2 

liius it can be seen Aat region? which have maintained traditionsj diets have a higher average 
daily intake of phyto-oestrogens, particularly isoflavones, compared to western countries. 
People in communities such as Japan or developing countries with high legume intake excrete 
substantially higher phyto-oestrbgen metabolites in their urine con^ared to people in Western 
countries. Within the latter, vegetarians also excrete higher phyto-oestrogen metabolite levels 
tiian do those consuming a more lypical, omnivorous Western diet. 

The presence of relatively large amounts of phyto-oestrogen metabolites in urine serves to 
hi^ight tiieir potential biological significance. It has been shown that total urinary excretion 
of isoflavones and tiieir active metabolites in people consuming moderate amounts of legumes 
is greatly in excess (up to 10.000 x) of steroidal oestrogen levels. So that Mvhile the 
oestrogenicitjr of isoflavones to oestrogen receptors is only about 1% that of endogenous 
oestrpgens, this weaker effect is off-set by Ihe mudi higher blood levels of the isoflavones. 

It . is known that legumes have formed an important part of the human diet over the past 
.20,000^30,000 years. It Aerefbre follows that human metabolism has evolved over at least 
this period in the presence of Telatively large. levels of dietary phyto-oestrogens^ particularly 
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isoflavones. Given the known Uologieaf effects of phyto-oestrpgens, it also follows that 
endogenous o^trpgen metabolism and function has evolved in &e face of si^iificant 
competitive inhibiting effects of p^yto-oestrogens. It has been speculated ^at idle presence 
of significant dietaiy levels of piQrto-oestrdgens in recent huiicEui evolution has led to^ de^e 
of ad^tion by tisties responsive to reproductive hoimones ta ttese dietiuy components. That 
is, both tiie rate of pioductidn and/or the function of eiidogenoiis oestiOgeti$ may be either 
dependent iQion or influenced by tiie presence of phytOKiestrogens in the body. It follows 
therefore Aat a relative deficiency of dietary phjrto-oestrogens could be expected ta lead to 
an imbalance of endogenous oestrogen metabolism. 

There is increasing interest in idle likely contribution of a relative deficiency of dietaiy phytb* 
oestrogens to Ae development, of the so-called ''Western diseases", especially cancer of the 
breast, benign (cystic) bireast cG^ease, caacer of the uterus, cancer of the prostate, cancer of 
ihe bowet pre^menstrual syndrome, menopausal syndrome, and aflieroscl^sis. All of tfiese 
diseases are assod^^ to a greater or lesser extent to oestrogm metabolism, and oestrogen 
functioii is eitiier known or is suspected to pUy a role in Aeir aetiology and/or pafhogmesis. 

Each of these diseases occurs at much higher incidence in Western, developed countries ftan 
it does in developing communities. Moreover, it is thought that in Western communities, the 
incidences of each have risen over the past century. It is also generally held, that of all the 
environmental factors likely to be contributing to this phenom^on, diet is the ptmcipal factor. 
Of those dietary componesits with the potential to influence the aetiology of oestrog^-related 
disease^ tfiere is a growing awareness Aat phyto*oestrogens may have important potential. 

the beneficial effects of phyto-oestrogens on human heal^ are thought to derive from at least 
two principal function^ tiiose being <t) competitive-inhibition of the fimction of endogenous 
oestrogens, and Qi) the stimulation of production of SHBG. SHBG pl^s an important role 
in primates in binding and transporting the reproductive hormones (oestrogens^ androgens) in 
blood so itidt the availability of reproductive hormones is regulated to a large degree by SHBG 
levels. Higher SHBG levels are considered beneficial in leading to a reduction in bodi blood 
levels of unbound (and unregulated) reproductive hormones and metabolic clearance rates of 
the hormones. Altiiough isoflavohes are potent stimulators of SHBG synthesis, tiiey only 
weakly bmd to SHBG, so that the mcreased SHBG levels resulting from tiie dietary 
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isoflavones are largely avaUabl^e for binding to endogewus oes&ogew^^ 

In terms of directly identifying the beneficial effects of phyto-oestrogens in amelioration of 
any or all of the "Western diseases", there are only two examples. In one exjimpl6;.thB diefe 
of women, with menopausal syndrome were supplemented with foodisfaffe (soya,, linseed, r6tf 
clover) high in phyto-oestrogens. and an aUe^iat^on of menopausal symptoms to an extent 
sinular to that obtained with replacement thenq)y with syntheticoestrogens was achieved; diat 
effect was ascribed to Ae phyto-oestrogen content of the supplement. In the o*er example, 
legumes such as soya and various pulses have been shown to have a hypocholesterolaemic 
effect m humans; this effect has not been ascribed to phyto-oestrogens, although purified 
isoflavones do have a hypocholesterolaemic effect in animals with artifictallyiinduced 
hypercholesterolaemia 

In summaiy, it could reasonably be deduced that the inclusion of greater levels of foodstuffs 
high in phyto-oestrogens in the standard diets of men and women in developed countries could 
be expected to redresy a general imbalance of endogenous reproductive hormone metaboUsin, 
thereby reducing the predisposition of those communities to the above diseases; While there 
are various types of phyto-oestrogens which may be suitable to this end, the large discrepancy 
in isoflavone consumption between communities with Western and traditional diets siiggest 
that foodstufEs with high isofiavone content are of prime interest. 

However it is unrealistic to expect that public education programmes would reatffly convert 
communities in developed countries from a diet where the protein content is predominantly 
animal-derived, to one where Ae protein is predominantly legume-derived. Moreover, the 
legumes which are oommonly consumed in developed countries are relatively poor sources of 
phyto-oestrogens and the general acceptance in the community of less well-known legumes 
with higher phyto-oestrogen content would be necessarily a slow process. Also, the highly 
variable levels of phyto-oestrogens in foodstuffs relating to plant strain type, degree of plant 
maturity, and climatic and other environmental conditions suggests that tfie supply of an 
assured amount of phyto-oestrogens through the use of whole foodstuffs may be difficult. 

An alternative strategy is to make available either (i) phyto-oestrogens in a purified foim, or 
(ii) foodstufe which are enriched for phyto-oestrogens. In this way, ihe phyto-oestrogen could 
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be added fo the diet in a convenient fonn as.a supplement without reqiming any substantive 
dange to the diet 

DISCLOSURE OF mVENnON 

The present invention concerns a -health supplement specifically enriched for isoflavones 
selected from genistein^ daidscein, fotmononettn and bioclianin A, or their natural glyc^^de 
form, or tfaeb' analogues^ in $Q£E[cient amounts to inq>rove die heallfa of a hoi&ati. 

Preferably the supplement contains an excipient, a diluent, a carrier or the like, or else the 
supplement is mixed with food or can be consumed directly. It is also preferred diat 
foodstufiEs, are readify available, have no known toxic components, and are rich sources of 
isoflavones; sudi foodstuffs preferably bemg red clover or soya. It is also preferred ik^t the 
ratio of genistdn and/or it mediylated derivafive biochanin A to daidzein and/or it^ methylated 
derivative formonotietin is betwem 1:2 to 2:1. Other plant Qonq)Onents with oestrogenic 
activity including lignans, coumesfans and flavones may also be present in the extract, but it 
is held that ihese are of secondaiy importance to the predominant isoflavones. The term 
phyto-oesfrogens is used hereafier to indicate a predominance of isoflavones with lesser 
amounts of Ugnan^ coumestans and flavones. 

The invention also concerns a mediod of improving the health of a human by adminisfenng 
to the human a sufSdmt amount of phyto-oestrog^ Ideally, Ae phytp-oestrogw is 
administered regularly on a daily basis oyer a sufScient period $udi as at least a month. The 
healtii conditions which m^ be prevented or ameliorated include cancer of the breast cancer 
of the prostate, cancer of tie uterus cancer of the bowel, benijpi (or cystic) breast disease pre- 
menstrual ^drome (also known as pre^menstrual t^sion), or adverse symptoms associated 
with m^opause in women. The medipd and supplement in accordance with the inventipn also 
improves the health of a human having elevated levels of blood cholesterol. The product also 
is useful m avoiding or ameliorating cancer in persons. The symptoms produced by these 
.conditions andifae gen^ well-being is also improved by the uise of these supplements. 

Th& pfayto^oestrogen in accordance with tiie invention may be obtained from a number of 
difEermt sources. Preferably fte phyto-ojesferogens are extracted from a clover such as red 
clover or subterranean dover or froni soya which contain high levels of phyto-oestiogens.. 
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However, any source ridi in phyto-oestrogesns be used instead if desired. . . 

Various different isoflavones have been identified from these sources - Aey are principal^ 
gaiistein, biochanin A, daidzein, formononefin andglycitein. In plants these coin^UiuiS Qjtiriit 
principally in a glycoside form bound to sugars sudi as glucose, with siaalldr amoupts pfitteti 
as^e aglucooe forms. The formulae of fteisoflavones are: 



daufesdn R - ft 
genista He OH 



The structure of biochanin A is the same as for genistein but with a 4'-methoj{y group, and 
similarly fonnononetin has Uie same structure as daidzdn, but witfi a 4Vmethoxy group. 

Following ingestion by humans, the glycosidic isoflavones are hydrolysed to the aglucone 
fom and biochanin A and foimononetin are demethylated by bacterial fennenfatidn to 
genistan and daidzein re^eclively. A small proportion of these free isoflavones are absorbed 
direcfly from the bowel and circulate in die blood. The bulk of Ae isoflavones, however, 
remain in the bowel and undergo fermentation to form various metabolites which also, are 
absorbed into the bloodstream. The principal metabolites which have been identified are equol 
and 0-<femethyIangolensin. 

In vitro and in vivo studies have mdicated Aat genistein, biochanin A, equol, daidzein. 
fonnononetin all have oestrogenic activity in descending order. . GHfeOTtethylangolehsin is 
- only very weakly oesbogenic and glycitdn is non-oestrogenic. 

In animal and in vitro studies, genistein has been shown to have greater oestrogenic/anti- 
oesti-ogenic activity and SHBG^stimulating capacity than the other isoflavones or fteir 
metabolites (approximately 10 times Aat of daidzein and foimononetin). However, the full 
range of biological effects of the ^tififerent isofiayoiies have yet to be fully determined, and in 
particular fteir relative efficacies in the different biological effects such as oestrogenieity. 
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hypocholteterolaemiai aiiti-angiogene$£^ anfi-o^dation, 9titi-caitmpgeii.esis for trample are 
not yet fii% known. 

It is thought tiiat because the taednyl forms (bibchanin A and fermononetin) ultiihafely are 
largdy demethylated to ibear prinfeipals, ^nistetn and daidzein, wift improved, biological 
efficaiy, ihoi it is unitt^jortant ^dietfafsr die isoflavottBS areprteent in die claimed product in 
the mediylated or dem^^htted forms. 

GSven diat die relative biological importance of die two isoflavone groups (being goiistein and 
daidzein) to human healdi remains unclear, and that each might indeed have dififerent 
importance, plus die fact diat bodi isoflavones are present in die diet m approximately equal 
proportions, dien it is prudent ttat bolh isoflavones be present in die claimed product k 
apprnTomatsIfy equal proportions. . 

Any leguminous plants sudt as detailed here could be used as sources of plq^tooestroget^ 
Qnindpally isoflavones witii lesser amounts of lignans and cpumestans): fodian liquorice 
(Abrus precatorim); various species of Acacia spp. mclndmg, A. aneum, A. cibaria, A. 
hngffdliz, 2aidA. oswtMtt; ground nut (Apio tobemsa)i ground pea {Arachfs hypogea); milk 
vetch (Astmgdus edulis); manmiL bean (Bauhinia escuTenta); sword bean (C<y<a»wy ayaw 
mdicus)ijaak bean {CmcD^alia ensifomis); sword bean (jCanavaiia gladiata); seaside sword 
bean {CamofaHa rosea); various Cassia spp. including C. floribumh, C laevigata, and C. 
ocddeaialis; carobbean (Centtonkt sUiqusi); diidc pea {Cicer aietinum)', yebnut (Cotdeduxia 
eibilis); various Crotdlaria spp. including C Mumjtfiolia, and C. pcdHda; cluster bean 
(Cyamop5ispson£oidesy, tafiowtree (petanUam semgalme); sword bean i&iUidascaidem); 
balu (Erythrina eduHs); soyabean (Cfyane mar;^ inga (Inga&dulis); Polynesian chestnut 
(Inocaipus fc^er); hyadndi bean purpureus); grass pea or Indian vetch {Lathyms 

sativus); Cyprus vetch {Lalhyms ochms); lentil {Lens culinaris); jumping bean (Leucaenal 
eucocephala); various Lupinus spp. including Z. albus, L. luteus, L. mgustifolium, I. 
.muuAUis, andi. cosentinii; ground bean (Mt^iotylma geocarpa); horse gram Qdacmfyloma 
maflonm); O&^i^edicc^ saSva); vdvetbem Qifucundprufiens}; yam beans (Pachyri^zuz 
erosus, P. fubemsas); Afiiean locust bean {Parkia ckppertoniaiK^', Parkia speciosa; oil bean 
tree (Pmtadegtm macmphyUti); various Plmeobis spp.. indudmg P. aaaifolius, P. vulgaris, 
P. hmtus, P. cocarKU5, P^ adenaOais, P. mptbiSyP. aureus, P. cedcanttus, P. mungo, and P. 
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pofystachyus; garden jsea {Pisum sativum); djenko bean {Piihecolobipm lobatum)\ mesquite 
(various Prosopis spp.); goa beBn {Psophocifrpus scmdens, P. tetragonolobus); various Psoniea 
spp.; Sesbania bispinoscr^ yam: bean (Sphenostylis sienoccapd); tamarind (Tan^mncRis m^ica); 
hnugj^eek XTrigoneltdfoenm-'graecum); vetdies (various Krvia ipp. mcluding F. sativi^ V, 
atropurpurea, V. ervilia, and V. mohmOia); broad bean (Vidafabq); black gra^; (Figfia 
mungo); various Vigna spp. including V. miiata, V. acohitifolia, V, i^^atha, V. angulams, 
V. iribolaa, V, umbelata, and V. mgaiculdta; and, earth pea {Vomdzfiia subfenmed): 

The ideal sources of phyto-oestrogens for preparation of a supplement in accordance with the 
invention are preferably those which (i) are readily available, (ii) are relatively inexpefisive/ 
(iii) are readily and economically processed so as to yield the extract, (iv) have a high 
isoflavone content so as to provide hi^ yields, and (v) have no known toxic components 
requiring selective removal or inactivation. 

Certain clovers, such as red clover (T. pratense) and subterranean clover {T. subtemmean) are 
the preferred sources. On a dry weight basis, Aese clovers contain the highest amounts of 
oestrogenic isoflavones of all legumes tested to date with levels of 3-5 g% (r. subterranem) 
and 1-3 g% (r. praUnsey In comparison, soya flour has a level of 0.15-0.30 g%, lentils (0.08- 
0.12 g%), chick peas (0.07-0.13 g%), and garden peas (0.02-0.03 g%). Thus it can be seen 
that clovers contain approximately at least 10-30 times by weight tiie isoflavone content of 
other commonly available, human leguminous foodstuff meaning tiiat for manufacturing 
ptttposes, the yield of isoflavones per unit weight of plant material is mmy times greater from 
clover than from other legumes. 

Red clover and subterranean clover also are common fodder crops and are readily grown and 
are widely available. Clovers also are comparatively cheaper ($200/tpnfte) than crops such 
as soya and lentils ($500/tonne-|. . 

With clovers, tiie isoflavones are recovered from the leaf rather than from the seed in. the case 
of soya, beans, nuts and grams. This.provid«5 a substantially higher yield of isoflavones per 
unit area of pasture for clovers compared to otilier legumes because of the greater leaf matter 
con4)ared to seed matter recovered per plant. 
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Clovers also have an extended groiE^g se^oo, and faster growth rates compared ta those 
legumes such as soya, lentils or chick {teas i^efe ^e seed is^the end-product. Clover cm be 
cropped for iti leaf content repeatedly over a single grovnng sea^n. An. additional benefit 
of &is is that as phyto*alexins, tiie isoflavotte content increases in response to Ae stress of 
crop{nng. 

Thus it CTt be seen that in clovers v^rsits other legumes provide a comibination of (a) hi^er 
isoflavone content per diy weight of plant, (b) a higher yield of diy matter containing 
isoflavones per plan^ and (c) a hij^er yield of dty matter per hectare. 

An additional feature of clovers is that there are wide varieties of cultivars with widely 
differing isofiavone levels and types. This allows blending of different cultivars to achieve 
the desired ratio of die different isoflavones, alAoujgh it is ^quaOy possible to use a single 
cultivar whidi provides^ the desired ratio. 

O0ier legumes such as soyabean flour may be used for .enrichment of phyto^oestrogens but tiie 
substantially poorer (approx. 10%) yield of isoflavones compared to clovers means that the 
manufacturing costs are substantially greater and there is substantially greater raxounts of 
waste products which requires disposal or furflier treatment for re-use as a foodstuff. An 
alternative, however, to the use of whole soya for this purpose, is to use the hiill and 
hypocotyl (or g^) of the whole soyabean. The hull and hypocolyl represent only a small 
proportion by weig|it (&% and 2% re^ectively) of th^ intact beam However, the coumestrol 
content of soya is concentrated in the hull, and tiie 4aidzem content of soya is concentrated 
in die hypocotyl. The two cotyledons vMck comprise die bulk of die soyabean (90% by 
weight) contam die bulk of the g^nist^ content of soya. During standard processing of 
soyabeans, the hulls being a fibrous coniponent widi little or no perceived nutritional value 
normally are separated and removed by physical means. The hypocotyls become separated 
following the splitting of the cotyledons, and while these currently generally are not 
. deliberately isolated, they may be separated and isolated by passing, die disturbed soyabeans 
over a sieve of sufficient pore size to iselectively remove the small hypocotyl. The hypocotyl 
contains approx. 1.0-1.5 g% isoflavones (95% daidzeiu, 5% genistein). The raw hypocotyl 
and hull material can be ground, or milled to produce, for example, a dry powder or flour 
which dien could be either blended pr used, separately as a dietary supplement in a variety of 
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yfsys including, for example, as a powder, in a liquid foiin, in a granulated fonn, in a tebfet 
or encapsulated form, or added to other prepared foodstuffs. Alternatively, it coulij be fijflfceE 
processed to yield an enriched extract of phyto-oesfrogens. Either or both of these materials 
also could be added to other leginninous. material such, as clover te jjiovide ^e ihventiop. 

In. plants, the oesfrogaiic isoflavones are restricted piindpMly to the leafi fhiit and root; the 
«em and petiole contain veiy little. With soya and other common human legyme foodstuff 
crops, the leaves are rarely regarded as foodstuffj indeed with these crops, the plants normally 
are allowed to die and dry out -before the seed crop is harvested. Nevertheless, the fresh 
reaves of these crops could be regarded as a source of phyto-oestrogens for the invention • 
although the much lower isoflavone content of the leaves of these crops compai«d to clovers, 
plus their generally slow growth compared to clovers, suggests that they would not be a 
preferred source of large-scale isoflavone enri«Ament 

To provide a similar amount of isoflavone to that contained in mostttaditiond legume-rich 
diets (50-100 mg oesfrogenic isoflavones/day) would require an average daily consumption 
of 3-6 g diy weight or 15-30 g wet weight of spedaUy selected cultivare of clover with 
particula|[ly high isoflavone levels. Clover grasses generally are not eaten by humans, except 
to a limited extent as sprouts of some of the pleasanter tastmg varieties, Isoftavones are 
intensely asttmgent and are responsible in large part for the bitter taste of legumes. Thus Ae 
types of bean sprouts, clover sproxits and alfatta sprouts generally available have been selected 
on the basis of cultivar and of age for pleasant taste, and in so doitfg inadvert^y hive been 
selected for low isoflavone content. Of the sprouts currently available in Westera coontries 
for human consumption, between approx. 100-250 g would need to be consumed daUy to 
provide a dosage of 50-100 mg isoflavones. Certainly clover^ and other legume sprouts are 
not generally eaten m .such sufficient quantities by humans to obtain the /advantages of the 
present invention. 

The invention also concerns formulations containing the phyto-oestrogens discussed above 
together with a dietaiy suitable exdpient; dUuent, carrier, or with a food. Ideally the 
formulation is in the form of a pill, tablet; capsule, or similar dosage form. . 



formulations may be z variety of kinds, such as nutritional supplements, pharmaceutieal 
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preparations, vitamin supplements^ food atdciitives or foods sigiplemjented with the specified 
active phytoroestrogens of the invention, liquid or solid preparations^ including drinks, sterile 
injectable solutions, tatrlets, coated tablets, c^>sules, powders, drops, suspensions, or syrups, 
ointments, lotions, creams, paste% gels, of tiiie like. Bie formulations may be in convenirat 
dosage forms, and may also include odier active ingredients, and/or mjay contain conventional 
exdpients, carries and diluents. The inclusion of the subject phyto-oestrogens in herbal 
remecfies and treatments is also a preferred part of die invention. 

The invention is also directed to the amelioration, prevention^ or of various conditions 
responsive to treatment with Ae phjrto-oesfinog^ substances of the invention. The preferred 
amounts to be administered to die human fell within 20 - 200 mg on a daily basis. More 
preferably the dosage is firom 50 - 150 mg on a daily ba^s, and most preferably at a dosage 
of about 100 mg. If desired greater dosages can be administer^ for tiierapeuliG reasons. In 
contrast to prior practices such hi^ dosages were not possible. For example^ dosages of 
up to or gr»ter dian 1000 mg m^ be siiitable to treat some conditions. In order to obtain 
the benefits of die invention, the treatment widi die isofiavones should continue for a 
considerable period, ideally for at least a month, and ideally continuously for the whole period 
for which die health improvement advantages should accrue. 

The product according to the present invention yields a^ constant and accurately known amount 
of isofiavones. The product is also, ideally a natural product, which has advantages for 
consumer acceptance, and in accordance with die suppo^d dieoty behind the invention may 
veiy possibly be one of the main causes for its benefirial effects. Whole legumes have a 
widely variable isoflavone content due to two main causes: the typ^ of legume and the 
environmmtal effect The type of legume typically has a wide range of isoflavone content 
The miligram of isoflavone per hundred gram of whole foodstuff (diy weight) is given in the 
following table: 
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Soya Products 
. - Whole Soya 

• Soya Milk 

-Tofu 
Lentils 
Chicl^as 
Broad beans 
Garden peas 

Thus common leguminous foodstuffs consumed in Western countries (broad beans^ garden 
peas etc) have relatively low o^trogenic isoftavone content and exceptionally large amounts 
of these would need to be consumed daily to approximate those isoflavone levels consumed 
in traditional diets. Most Western cultures do n6t tiaditionaUy eat legumes with high 
isoflavone contents, and those soya products (milk, tofu etfe) which^ are becomiiig increasingly 
popular in Western countries, also have relative low isoflavone levels compared to whole 
soya, indicating that relatively large amounts of these would need to be consumed on a regular 
basis to deliver the required isoflavone levels. 

The OTviromental effect arises because tiie isoflavone levels in my specie of plant depend 
greatly on tiie age of tiie plant, tiie climatic conditions where it is grown, the fertiliser and so 
forth. Therefore constant and consistant dosage is veiy difficult witii ordinaiy whole 
foodstuffs. The accurately determined qualify and quantity of the active, isoflavones m the 
product, and its easy consumability when compared witii tiie .alnaost impossible task of eating 
huge amounts of often practically ine^ble foods, is therefore an import forture of Ihe 
invoition for preventing and heljang in oveccoming various health problems. 

Among Ae various Jiealfli problems, tiie f eatment or prevention of high blood cholesterol 
levels, and tiie treatment of PMS and menopausal ^mptoms is especially important. 
•The product of tiie invention modulates tiie production and/or function; of endogenous sex 
hormones in humans to modify or produce healtii improving effecCs, including tiie following; 
(i) lowered levels of various blood lipoproteins including, for instance, low-density and 
veiy-low-density cholesterol leading to reduced risk of development of aflieresdeiosis; (ii) 
reduced risk of development of cancer of tiie prostetfe; (iii) reduced risk of cancer of tiie 
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breast; ^v) reduced risk of develdpmait of eancer of die uterus; (v) reduced risk of 
development of cancer of the large bowel; (vi) reduced risk of developittent of Ae syndrome 
in women commonly refierted to pre-menjstrual syndrome (PMSX which indud^pre-mensfnial 
tension (PMT); (vii) reduced risk of development of many untoward qmptoms (including dry 
vagina, peripheral flushing, depression etc) commonly associated in women wiA menopause; 
and for treating benign brea^ disease in women (benign or cystic breast disease associated 
wi& non-maligntot swelling and tenderness of breast tissue). The inyentrott therefore is 
directed to a ifteffiod for the prophylaxis or treatment of a human, to combat conditions 
assoaated with phyto-oestrogen defiden(gF, which comprises administering to the human an 
efBective amount of phyto-oestrogen principally isoflavone but which might also include 
relatively smaller amounts of lignans and coumestans. ideally in a concentrated form, wherein 
the isoflavones includes genisteini and/or biochanin A, and/or daidssem, and/or formononefin. 

Cancer of the biesGst generaBy is considered to be associated with oesfrogenie dysfunction. 
Breast cancer ceUs mjgr displsgr more oestrogen receptors than normal breast cells and 
stimulation of these receptors by endogenous oestibgens is thought to be a prime souree of 
stimulation of iflieir malignant growdt Currgitly synAetic anti-oestrogens are being used to 
prevent or treat the growth of malignant breast ceUs. Isoflavones are potent anti-oestrogens 
that could be expected to help prevent or to successfiilly treat breast cancer. It has been 
reported that &e risk of breast cancer in western societies is indirectly proportional to the level 
of plQrto-oesteogens in die diet and to the amounts of phyto-ciestrogen inetabolites excreted in 
dieurin& 

Cancer of the prostate generally is considered to be associated with sex hormone <fysfunction 
and fte growth of prostatic cancer cells is influenced by oestrogens and androgens; The 
ittddeic&of prostatic cancer is low in communities wiA high legume intake and, conversely, 
is high in Western socieites. Phyto-oestrogens are though to protect from development of 
prostatic cancer. One mechanism m«Qr be the effect of phyto-oestrpgens on lowering the 
proportion of unboundrboimd reproductive hormones in die Wood However, diere is odier 
evidaice to suggest fliat piiyti-oe^gen^ particularly isoflavones can have a direct influoice 
cm cotain ceQular enzymes widnn prostatic cells. 

Fre-menstrual ^drome has uncertain aetiology and padiogaiesis, aldiough niost certainly is 
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associated with reproductiye hormone dysfimclion. It also is ^ syndroffie vwhich has reportedly 
lower incident in communities maihtaihing traditidnal high-legwne diets; It is proposed tiiat 
phyto-oestrogens will alleviate this. «)ndition . by restoring balance to Qesm>g^- metabolism. 

Menopausal syndrome is associated with changes in the oestiogen profile lit the body with 
advancing age. Advetse clinical , symptoms may be treated i»ith oestrogen replaBement 
therapy. There is evidence ftat foodstuffs Mgb in phytp-oesttogeus are » suitable alternative 
to synthetic hormp^ in this respect, producing alleviation of adverse clinical symptoms. 
Again, it is proposed that phyto-oestrogens wiU function by restoring balance to ojestrogen 
metabolism. 

Benign (or cystic) breast disease has unknown aetiology. However, its association in women 
with certain stages of the meaistnial cycle is strongly suggestive of o«sti*)gea dysfunction. 
There currently is no successfid treatment of this condition. P%tt>-oesttogens are proppsed 
to successfully treat ftis condition fay restoring balance to oestrogen me^lism. 
Atherosclerosis is associated with cholesterol metabolism which in turn is associated closely 
with oestrogen metabolism. The generally higher incidence of aHierosclerosis in young men 
versus young women, the rising incidence in women following menopause, and the lower 
incidence in post-menopausal women receiving oestrogen replacement therapyi all pointtp the 
moderating influence of ©estrogens on cholesterol metabolism. A prime effect of oestrogens 
on cholesterol metabolism is stimulation of the liver to process cholesterol,; particularly the 
highly atherogenic low-density lipoproteins ttid very lowdensity lipoproteins, into bile salts. 
Itis proposed that phyto-oestrogens have an important hypocholesterblaewic effect in hmnans. 
Ibere may be a variety of mechanisms involved, but one may be the stimulation by phyto- 
oestrogens of cholesterol eatabolism by tiie liver. 

MODES FOR CARRYING OUT THE INVENTION 

The invention is now described with referaice to various examples. 

EXAMPLE 1 - Preparation of Red Clover Pn>duct 

Tablets were prepared using red clover in accordance wiA the foUowing procedure. The nm 
plam material is harv^ and dried; such drying being either sun-diying or from appUed heat. 



WO93/23069 PCr/AU93/00230 

; " ' 18 .* 

The dri?d product is then pr^fenibty chaff^ bdToie fte foUowmg excractidn §tep; a!lh^ 
this can be omitted if desired 

Hie dried, matehal is extracted in an aqpieous! otjga&ic solvent mix. The aqueous phase is 
required to extract Ae water-soluble giycoj^de fonn of tsoflavones, while the oiganic sblvent 
is required to solubilise the water-insoluble a^ycoiie form. Hie oif^anic.sQlvem can be either 
alcohol, chloro&nn. acetone or eAyl acetate. The ratio of solvent in Ae water can be betwew 
0,1% and 99.9%. The preferred method is to use 60% aleohql in water. 

The isoflavones are extracted by exposing the plant material to the watersolvent mix.. The 
exposure time in general terms is indirectly proportional to the temperature of Ae mixture. 
The temperature of Hit mix can range between ambient ten^erature and boiling tempefaturel 
The e?qiosure time can be between I hour and 4 weeks or even longer It has been 
determined that &e acfequate times for maximal recovery of isoflavones are 2 wedcs at SOT 
and 24 hours at 90°C. The siqiemataht is separated &om the undissolved plant mat^al and 
tiie organic solvent removed by distillation. The aqueous supernatant then is concentrate^ 
typically by distillation. 

Additional processing steps can be used, if desired, to convert the extracted natural product 
to c^sule, tablet^ or otiier convenient form fiar ingestion, using normal techniques fbr doing 
this. Oth^wise the product can be packs^ed as a convenient food additive. 

EXAMPLE 2 - preparation of soya hypocotyl product 

Soyabeans were heated in dry air so tiiat tiie bull became brittle. Tbe beans then were 
processed tiuough a tumble mill which removed the hull and split the bean the two cotyledons 
and the small-sized hypocotyl which separated from each other. The light-weight hulls then 
were removed by an air stream. The small-sized hypocotyls were separated from the larger 
cotyledons by sieving Arough a steel wire mesh witli s^ertures of I mm x 1 mm. This 
yielded approximately 87%:puiity of hypoeolyls with 1}% contamination by small cotyledon 
chips. 

Normal soybean processing steps isolate tiie hulls and tiim these are discarded or processed 
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separately for use in human and animal foodstufife. The hypocotyls normally are not sgjaorted 
andare processed along with the cotyledons; However, a small number of soybean processors 
are separating hypocofyls by the above methods m order to reduce the astringent taste of 
soyflour for human consumption, and currently these hypocotyls are either discarded or 
processed to flour for use in aninial feed.. 

EXAMPLE 3 - effect of admudst^g red clover extract to humans 
Seven normal mdividuals were studied for the comparative effects of red clover extract and 
whole legumes on blood cholesterol levels. All the individuals were consuirting a standard 
Western diet wiA minimal levels of legumes. 

Three men consumed between 100-150 g haricot or navy beans daily for 3 weeks as a 
supplement to their normal diet. This yielded an approximate daily isoflavone dosage or 
betwem 60-100 mg. 

Four other individuals (3 men, 1 woman) consumed 5 g of red clover extract containing 100 
mg isoflavones daily for 3 weeks. 

Total serum cholesterol levels were detenninedimraediately before and immediately following 
die challenge. 

Pr^treaftHCTt Post-trealment %<;hange 



Beans onW 

'P«Aeatl 5.77 5.46 -5.4 

Patient 2 6.24 6.12 - 1.9 

Patient 3 7.45 8.51 +14.3 

Red clover extract 

Patient 5 6.53 5,90 . 9.6 

Patient 6 7.43 6.63 -10,8 

Patient 7 6.33 5.50 -13.1 

Patients 6.98. 7.28 +4.3 



The red clover extract had a significantly (P < 0 .05) greater hypodiolMteiolaemic effect than 
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Neifter of fte treatments producei my untowatd side i^ects, aldiougb tiie v^*ole bean eateis 
reporfed greater £fficulty witfi: cotnpUance of t^tment tiUm did Aose takmg the red clover 
extract 

'EXAMPLE 4 - ^ect of adm^stering soy hypocotyls to humans 

Fifteen volunteets (8 women, 7 men) were given 5 g of soy hypdcotyl contaiimig (45 mg 
daidzein and 5 mg geoistein) daily for 2 months. Thehypocofyl was cbhsmned as a powder 
added to the diet 

The effects on cholesterol levels are shown in the following table. The individuals are 
grouped according to their pre-treatment cholesterol levels Oiigh, medium, low). 

Riange (mean) umnoI/L 
Pre-treatment Post-treatment 
6.3 -8.4 (7.1) 5.4-6.5 (6.1) 

5;0 -6.2 (5.5) 4.7 . 5.9 (5.1) ^ - 

J.3 . 4.7 (4.2) 3.4 - 4.6 (4. J) 

The results show a significaiit fall in total cholesterol levels in those individual* with 
cholesterol levels considered to be at the upper end of fiie normal lange. 

hi addition, 1 woman reported substaotial amelioration of her benign breast disease problem 
associated with mid-cycle swelling and tenderness, and anofter woman reported regularisation 
of her menstrual cycle and reduced menstrual bleeding. Both of these effects were regarded 
as beneficial 

No other side^effects were reported as a result of tiie treatment 
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Group 1 6 
Group 2 6 
Group 3 3 
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THE CLAIMS: 

1. A healA supplement coiiiprisuig a health supplementiuy ameiint of a phyto-o^steogen. 
selected ftoni genistein, daidzein^ biodjanin Ai and/or ft^ 

2. The supplement according to daim 1 whidi also comprises at least one diett^ suitable 
exdpient, diluent, carrier or iood. 



3. The supplement according to daim 1 wherein said phyto-oestrogen is extracted ftoto red 
dover. 



4. The supplement according to daim 1 wherein said phyto-oestrogen is wrtractedfiom 



soya. 



5. The supplement according to daim 4 wherein said pbyto-oesfrogen is rartraeted ftoih soya 
^pocotyls. 

6. The supplement according to daim 1 vrfierein said phyto-oestrogen comprises genistein, 
and/or biochanin A : daidzein and/or foimononetin, present in a ratio of from about 1:2 
to 2:1. 

7. The supplement according to daim 1 in unit dosage form, wherein said phyto-oestrogen 
is present in an amount of from about 20 ms to 200 mg per doatge unit 



8. The supplement according to daim 7, where tiie amount is 50 to 150 



mg; 



9. The supplement according to any one of daims 1 to 8, which is in the form of a tablet or 
capsule. 

10. A mediod of improving &e health of a human which, comprises administering to said 
human a health supplementing amoimt of a pMo-oestiogen isdected from geoistein. 
daidzein, biodiamn A, and/or formononetin. 
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11. Th& method according to daim 10, i^erein said phyto-oeistiDgeli is extracted from fed 
clovet. 

12. The method according la datm 10- vi^erem said pbyto-oestoogeii is ^diacfed i&om soy. 

13. The method acwrifing to claim 12, ixdierein said pi^oesfrogm is csctracted from soy 
hypoco^ls. 

14. The mediod acconding to claim 10, whereby said phyto-oestrogen comprises genistein 
and/or biochanin A : d^dzein and/or formononetin, present in ratio of &om about 1:2 to 
2:1. 

15. The method accordmg to daim 10, Vdierem the pl^'oestrogen is administered in an 
amount of fiom' about 20 mg fo 200 mg per dagr. 

m ' . • • 

t ■ . 

16. The metfidd accordmg to daim 10, n^eiein ihe' phyto-oestrogen is administer^ in m 
amount of fiom about 50 mg to 150 mg per day. 

17. The mefliod according to claim 10 whereby the phytoroestrogen is administered at least 
daily, over a period of at least a month. 

18. The method according to any one of claims 10 to 17 for improvihg Ae healdi of a human 
female who has, or may develop, a condition selejtned fiom any one or more of: breast 
cancer, benign breast disease, pri^^menstrual syndtome, or sympitoms associated with 
menopause. 

19. The me&od according to any one of claims 10 to 17 for improving the health of a human 
vAi(y has, or may develop, devated levels of cholesterol in Ae blood sfream. 

20. The method according to any one 6f claims la to 17 for improving the health of a human 
vfliD has or may develop cancer. . 
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^ AMENDfi) OAMS 

[received by the International Bureau on S .October 1993 (08.10.93} ; ' 
original claims 1-10 amencted; other datros unchanged (1 page)] 

1. A health supplanent compdsiiig a health siq>pleinentaiy amount of a datui^ly occurripg 
pl^rto-oestrogen selected flrom any two or more of genistein;. daidzein^ biochahin 
foimononetin, airi/or their glyccsides. 

2. The si^plem^ according to dahn 1 i^ch also con^iises at least one dieaiary suitable 
excq>ient, cfiluem^ earner or food. 

3. The si^loient according to claim 1 wherein said phytCHo^trogen is extracted from red 
dov^. 

4. The supptonmt acconUng to daim 1 wheiein said phytooestrogen is extract front sX)ya. 

5. The supplement according to claim 4 iwfaerein said phyto-oestrogen is extracted from soya 
hypocotyls* 

6. The supplement accordmg to claim 1 whereta said phyto-oesttogen con5>rises genistehi, 
and/or biodianin A : daidzein and/or fomidnonetin, preset in a ratio of from about 1 :Z to 
2:1, 

7. The supplement according to clami 1 in unit dosage form, wherein said phyto-oestrogen js 
present in an amount of from about 20 rog to 200 mg per dosage unit. 

8. The supplem^ according to claim 7, where the amount is SO to 150 mg. 

9. The supplonent acGoidiAg to anjr one of claims 1 to 8, whidi is in flie fonn of a tablet or 
capsule; 

10. A method of improvit^ ttie health of a human which conq}iises admuiistering to said human 
a healA supplementing amount of a naturally occurring phyto-oestrogen.selected from zny 
two or more of graistem, daiclzem, biochanin A, fonnononetm, and/or thdr glycosides. 
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The indepoident claims have bem restricted to define a supplement cbntaming at least 
two of the natoially occurring idgrtoKjesttogois, induding tiieir glycosidic. forms. 
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